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(54) Title: METHOD FOR CASINO A WELLBORE 
(57) Abstract 

Casing (15) is installed in a well in a folded collapsed condition by uncoiling 
it from a reel (87). Two strings of tubing (27. 29) extend continuously through the 
collapsed casing. One of the strings of tubing (27) is connected to a cement shoe (19) 
at ten lower end of the casing. An opening tool (31) is located above the cement shoe 
(19) and includes a piston (33), The other string of tubing (29) extends to a pressure 
chamber (35) that is between the piston (33) and the cement shoe (19). After the 
casing (15) is lowered with a running tool to the desired depth, cement is pumped 
down the fiat string of tubing (27). which (lows back up the annums surrounding 
the casing. A liquid is then pumped down the second string of tubing (29) into 
the pressure chamber (35). causing the piston (33) to push the conical forming head 
upward (38, 39) relative to the casing (15) and the strings of tubing (27. 29). The 

fomitng head (38 39) opens the casing (15) from the collapsed condition into a cylindrical configuration. The running tool (55) retrieves 
the strwss of tubing and the opening tool (3 1) at the conclusion of the opening and drifting process. ^ 11 ™* 
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METHOD FOR CASING A WELLBORE 

Technical Field 

This invention relates in general to installing well casing in oil and gas 
wells and in particular to a method involving fabricating and collapsing casing, running 
the collapsed casing into the well and opening the casing into a cylindrical 
configuration. 

Background Art 

Oil and gas wells are typically drilled by installing a conductor pipe to first 
depth, then drilling the well to a second depth. A string of casing is made up by 
coupling together sections of pipe, each being about forty feet long and lowering it 
inside the conductor pipe in a nested arrangement. Cement is then pumped down the 
casing which flows back up the annulus between the casing and the open borehole. 
Drilling is resumed to a third depth and the process is repeated with anojther smaller 
diameter nested casing. An even smaller diameter string of casing may be installed at a 
fourth depth. 

These casings serve to support the borehole wall and to prevent undesired 
outflow of drilling fluid into the formation or inflow of fluid from the formation into 
the borehole from strata other than the target production strata. The nested 
arrangement requires a relative large borehole at the upper part of the wellbore due to 
the thickness of casing couplings and also due to the minimum clearance necessary 
between casing to displace cement in the annulus space. 

Larger borehole are more costly to drill since they require larger drill bits, more 
mud, and more cuttings disposal. Also, a larger diameter pipe has a lower pressure 
rating for the same wall thickness than a smaller diameter pipe, in consequence the 
casing have to cover the previous one up to the wellhead to enhance the pressure 
capability as the well goes deeper. Also conventional casing requires a derrick to 
make-up the pipe sections and lower the casing string into the well. Derricks are big 
and costly to move, and running casing in forty foot section is time consuming. 

Liners are employed in some wells. A liner is similar to a casing, however, 
rather than extending completely to the surface wellhead, the upper end of the liner is 
suspended on the lower end of the previous string. Liners still must be run by making- 
up pipe sections together and are employed usually to extend in limited lengths from 
only the smallest diameter full length casing installed. 

Coil tubing units permit one to rapidly run a continuous metallic tubing into a 
well. The tubing is plastically coiled on large reels. A pushing mechanism straightens 
up the tubing and lowers it into the well as it is uncoiled from the red. Coil tubing is 
used to circulate fluids into wells for various purposes. However, h is seldom used to 
serve as casing due to its small diameter. Coil tubing is smaller in diameter than 
typical casing, which have usually a minimum diameter of five inches. It would require 
a large reel to be able to coil several thousand feet of metallic casing of five inches in 
diameter or larger. 

Disclosure of Wnrinry 

In this invention, a metal strip plate is formed in a generally tubular 
configuration, and welded longhudinally with at least one string of continuous tubing 
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inserted during the manufacturing process. Alternatively circular pipe sections about 
forty feet long are welded together and strings of tubing are threaded inside The 
casing is then collapsed with the tubing located therein and wound on a small reel due 
to its small height by comparison to its nominal diameter. The upper and lower end 
portions of the casings are generally formed in a somewhat cylindrical configuration 
An opening tool is located in the lower end cylindrical portion. The opening tool has a 
piston and a conical forming head located above the piston. A pressure chamber is 
created below the piston in the lower end portion of the casing 

• T ? ^ Cplo L yed from the reel and foId «* i" a horseshoe shape prior to 
entering the well. When the casing has reached the proper depth, a fluid is pumped 
down the tubing into the pressure chamber to open the casing into a cylindrical shape 
The fluid pressure acts against the piston to push the opening tool upward lids 
causes the head of the opening tool to form the casing from the collapsed/folded 
configuration into a cylindrical configuration. The forming tool and the tubing are 
15 then pulled from the casmg. * 

Preferably, two strings of tubing are installed in the casing while it is beinc 
manufactured. One of the strings of tubing serves to pump a cement slurry down 
through a cement shoe located at the lower end of the casing. The cement flows back 
up the annulus surrounding the casing to cement the casing in place. Then fluid is 
2 o pumped down the other string of tubing to open the casing. 

Also after the opening tool reaches the upper end of the casing, a forging tool 
is used to expand the upper end cyfindrical portion of the casing into a metal to metal 
sealing engagement with the lower end of the previously cased section of the well In 
the preferred embodiment, this involves releasing the running tool from the upper end 
25 of the casing after the collapsed portion of the casing has been expanded then 
lowering the forging tool located above the running tool into the casing. Fluid is then 
pumped down to radially forge the upper end of the casing into engagement with the 
lower end of the previous one. 

The opening tool includes a forming head with a conical body with flutes 
30 Balls roll along the flutes in rolling engagement with the casing wall as it is being open 
to a cylindrical configuration. The balls force the opening of the casing as they roll 
along the flutes. The balls roll from the flutes into a lower ball passage, an axial 
passage, into an upper passage, and back into the flutes in a continuous cycle 
Alternatively, the forming head comprises a conical body with thin dual conical 
35 segments to increase the forming head diameter 

Brief Description n f Drawing s 

Figures 1A-1D comprise a vertical sectional view of an assembly for casing a 
well, including a collapsed string of casing being installed in a well along with a 
4 o running tool and an opening tool. 

Figure 2 is a cross sectional view of a portion of the running tool of the 
assembly of Figures 1 A-1D, taken along the line 2-2 of Figure IB. 

Figure 3 A is a sectional view of another portion of the running tool of the 
assembly of Figures 1 A-1D, taken along the line 3-3 of Figure IB. 
45 Figure 3B is another sectional view of the running tool taken along the line 3-3 

of Figure IB, but showing the running tool shifted to a released position 
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Figure 4 is a sectional view of an intermediate portion of the casing of the 
assembly of Figure I, taken along the line 4-4 of Figure IB. 

Figure 5 is a sectional view of a portion of the opening tool of the assembly of 
Figure 1C, taken along the line of 5-5 of Figure 1 C. 

Figure 6 is another sectional view of a portion of the opening tool of Fieure 
I C, taken along the line 6-6 of Figure 1 C. 

line 7 7 of Fig ? iS l p SeCti ° naI vicw of the ccmenl shoe of Figure ID, taken along the 

Figures 8A and 8B comprise a sectional view of a portion of the assembly of 
Figure 1, shown after cementing and during the opening of the intermediate portion of 
the casing. 

9 9 of T^tSA* * SCCti0nal VicW ° f *° assemhl y of Figure 8A, taken along the line 

15 IOiO of Figure 8A. 

■ i , » ^ rellisas ^ io ^ 
11-11 of Figure 8B. 

Figure 12 is a sectional view of the forging packers of the assembly of Figure 
I A, shown lowered into the upper end portion of the casing and in the process of 
20 forging the upper end portion of the casing into sealing and locking engagement with 
the lower end of the upper cased section. 

Figure 13 is a sectional view of one of the forging packers of Figure 12 taken 
along the line 13-13 of Figure 12. ' 

Figure 14 is a sectional view of the well of Figures 1A-1D, shown after the 
25 casing has been set and the installation apparatus retrieved. 

Figure 15 is a schematic sectional view illustrating a step in manufacturing the 
collapsible casing of Figures 1A-1D. 

Figure 16 is another schematic sectional view of the casing of Figure 1A-ID 
showing the addition of an outer layer in the case ofaimiltiple layer casing 
30 Figure 17 is another schematic sectional view of the casing of Figure 16 

showing the welding of the additional layer. " * 

Figure 18 is a sectional view illustrating one of the end portions of the casing 
of Figures 1 A- ID with a dual layer configuration. & 
Figure 19 is a schematic view fflustrating the collapsed casing of Figures 1A- 
35 ID being uncoiled from a reel, folded in a horse shoe shape and lowered into a well. 

Figure 20 is a flattened sectional view of the casing of Figure 19, shown alone 
the line 20-20 of Figure 19. ^ 
Figure 21 is a folded sectional view of the casing of Figure 19, shown alona 
the line 21-21 of Figure 19. 
40 Figure 22 is a schematic view illustrating valves for controlling the flow of 

fluids to the installation apparatus of Figures 1 A- ID. 

Figure 23 and 24 arc isometric views illustrating an alternative design for the 
opening tool including expander segments. 

*5 Best Mode for Carrying Out the Invention 

Referring to Figures I A- ID, the well illustrated has a cased section 1 1 which 
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has already been cemented in place and an open hole section 13 which extends below 
cased section 11 to the target depth. A continuous string of casing 15 according to 
the invention is shown in place in the well with a lower end portion 15a at the lower 
end of the well open hole section 13. Casing 15 has an intermediate portion 15b that 
extends from the lower end portion upward, typically several thousand feet, to an 
upper end portion 15c. Upper end portion 15c overlaps the lower portion of cased 
section 11. Casing lower and upper end portions 15a. 15c each are somewhat 
cylindrical with axially extending corrugations 17 as shown in Figure 5. Corrugations 
17 are straight axially extending channels on both the inner and outer diameters of 
casing, providing inward protruding valleys 17a alternating with outward protruding 
peaks 17*. Intermediate portion 15b, shown in Figure 4, is collapsed and folded 
having a bight 18 that curves inward and touches the opposite side, which is generally" 
arcuate when lowered into the wdlbore. 7 
Referring to Figure ID, a cement shoe 19 is located at the lower end of casing 
lower end portion 15a. Cement shoe 19 provides a end cap for casing 15 and is made 
of dnllable material with a cementing port 20 extending axially through it A metal 
stinger 2 1 engages seaJingly into the upper portion of cementing port 20. Stinger 21 is 
a tubular member having a conduit 23 for pumping down a cement slurry through 
cementing port 20 which flow back up the annulus space surrounding the casing 15 as 
indicated by the arrows. Stinger 21 has also some flow ports 25 which are isolated 
from conduit 23 and lead to the exterior of stinger 21. 

A cement slurry tubing 27 extends continuously through casing 15, and has its 
lower end coupled to stinger 21 for connecting with conduit 23. Similarly a fill-up 
tubing 29 extends continuously through casing 15 and has its lower end coupled to 
stinger 21 for delivering fluid to ports 25. Tubing strings 27, 29 are, conventional 
metal coiled tubing strings of about one inch in diameter. 

An opening tool 31 is housed in casing lower end portion 15a, shown in Figure 
1C, above stinger 21. Opening tool 3 1 includes on its lower end a piston 33. Piston 
33 is an elastomeric cup sliding seal, which has straight axially extending grooves on 
its exterior for meshing with the corrugations 17 of casing lower end portion 15a. 
Piston 33 has a packing element 33a to seal around tubing strings 27, 29. A pressure 
chamber 35 is located in the space surrounding stinger 21 above cement shoe 19 and 
below piston 33. In the rurming-in position, as shown in Figure ID, pressure chamber 
35 is at its rninimum volume A cylindrical metal piston head 37 extends upward from 
piston 33. Piston head 37 is engaging a sleeve 48 which a smaller outer diameter than 
the inner diameter of casing lower end portion 1 5a at valleys 1 7a. 

Opening tool 3 1 has a tapered or conical forming head 39 that tapers from a 
smaller diameter upper end to a larger diameter at lower end. Head 39 has vertical 
flutes 41 which align with valleys 17a, as shown in Figure 5. A plurality of balls 43 
roll down flutes 41 of head 39. Balls 43 are movable through two axial passages 45, a 
plurality of lower lateral passages 47, and a plurality of upper lateral passages 49. 
Piston head 37 initially is in a lower position within a sleeve 48 of head 39, providing a 
chamber for a number of balls 43 as shown in Figure 1C. When piston head 37 is 
pushed upward, until it will enter in contact with a flange 50 of head 39 as shown in 
Figure 8A, it will push the bails 43 upward through axial passages 45. Balls 43 move 
outward on upper ball passages 49, down flutes 41, and back inward in lower ball 
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|msages_47 to axial passages 45 in a continuous cycle as body 39 moves upward in 

Referring again to Figure IC. opening tool 31 has a cylindrical too end 51 
wh,ch has an outer diameter equal to the minimum inner diameter of casing Wend 
port.cn 15a, whtch ,s measured at valleys 17a. Balls 43 will engage valley^ Ha when 
contamed ,n flutes 41 and bend the casing wall to line up with «pandrfpUk s m 
Whale at the upper end of flutes 41. the diameter from one ball 43 to an^T* te ball 
43 is substant.aHy equal t0 , he betwee „ val) , 7> Xe « the 

tower ends of flutes 41 as shown in Figure 8 A, the outer diameter of fonning to^l 3 1 
measured from one ball 43 to an opposite ball 43 at the lower ends oTflme i 
greater than the minimum .nner diameter of casing lower end port on 15c 
Consequently, balls 43 push valleys 17a outward to open, in a smooth dSar 
configurat-on, the upper end of casing lower portion 15a as opening tool 31 mots 

15b « ^ ^ rC !f ,iV /,! t !? eSS ° f,he ^'"S mctaJ ^ the intermediate portion 
15b is opened from its folded configuration ahead of the opening tool 31 IZ 
contact between the inner wall and the opening tool 31 is mL only by the SaMs 43 
rolling on flutes 41 of the conical forming head 39. 

Referring to Figure IB, a running tool 55 is located at the top of casing unoer 
end portion 15c. Runnmg tool 55 is a tubular member which has an outer sleL 56 
The extenor of outer sleeve 56 has vertical grooves 58 between vertical bands 58a 

?T£™fT u ** £ thrCa ? S °" bands 58a which ****** » mating set of threads 
57 fonned on valleys 17a in the upper inside end of casing upper end portion 15c 

25 ttJisssxif 5s - ^ 57 J ta d ^us i 

„ . .°" tef s>f«ve 56 is supported by an inner body 59, which has a smooth 

8 ,V; shaped J J ;* ot 63 formed in o?,,er S9 - « • nm i* oS 

" ^J* 8 "*"* ,Cg 633 j0ined at bot,onL ^"S nmning-in of casing 15 J- 
pin 61 wj be at the upper end of the first leg 63a and nilintained in this S by 
*e we*ht of the caang 15 hanging on the running string connected to itataSSg 

Hi^LTil'T" P ° rti0n 15b has bCCT °P cncd > the weight of the casing 
15 is supported by the numerous contacts with the inner wall of the borehole. After 
opening has been completed, the operator will lower the running string 72 which 
lowers the inner body 59 relative to outer s.eeve 56. Subsequently 3 , the opSoTS 
mck up the mnmng string 72 to place the J-pin 61 in the second leg 63b. S causes 
sleeve 56 to rotate an increment, as shown by the arrow in Figure 3B, disengaging the 
T'-' lmm 5 - t0m ,^i 57 - Bands ^ on oSrer sleeve 56^2 

Snl?^? 8 *° ' 0Wered int ° «»«8 "PP« PortioT 15c 
Kunnmg tool 55 has a mam supply passage 64 connected to the passage in the 
lower part of packer string 69 which extends into inner body 59. A cement slurry 
passage 65 (Fig. 3A) connected to tubing string 27 is located in running tool 55 and 
cm be connected to the lower end of mam supply passage 64. Similarly, a fill-up 

« su^ pa^oT 10 Stn " 8 M C " C ° nneCted t0 AC lower end ° f ™*» 
Inner body 59 of running tool 55 is connected to the packer string 69 by 
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threads. The upper part of packer string 69 features a centralizer 70 Two or mor. 

urner body 59. Forging packers 71. when supplied with high internal pressure fromT 
down hole pressure multiplier (not shown), will inland radS^paXo 
pfest.caily forge the upper end of casing upper end portion 1 5c. as shown in Ee 12 
Hydraul.c passages 73, extending through packer strin* 69 can b™„T 5 

•n slurry passage 65 and opens and closes flow to tubing 27 Valve 77 is hoL2,„ 

m,in J P / paSSage 73 for °»* nh * ^ closing pressure fluid from 
rn^ PPb ; PaSS T " to f ° rgiD8 ""*« 71 1 A). Electrical valve conaS5« 
(notsbown) extend through coiled running string 72 to the surface to a coZlpaL 
A small accumulator (not shown) supplies hydraulic fluid to valves 73 77 79 to oo«i 

Sne?™r deCtriCaUy KM PumpS 80 00 *• 

pasirS ° f PUmpS USCd f0r ddivcrin 8 P ress ™ •*« *>wn main supply 

strin al^Tr 8 ^ ^JS™ ' 5 ' ^ 15 " fabricated drawin « * ** m«al 
? ' &nd ben / mg two down «ou"« two laterally spaced apart, 
parallel contmuous strings of coil tubing 27, 29. As shown in Figure 16, he edgelare 
bent over and welded at seam 82. The upper side is bent into a concate sh£e 

r^and bent to have upturned edges. As shown in Figure 17. second strip 83 is then 
bent by rollers around first strip 81 while first strip 81 is in the configuration shown in 
Ftgure 16. Roll„ then bend the upper side of strip 83 into a concavVSape asZwn 
m Rgure 20 Casing 15 thus is double-walled and has a flat side 85 L eS, 
Sg^S^ 21 ' M ' t0 ~ P«Sof 

The use of two walls for casing IS reduces the amount of strain that would 
otheiwtse occur during opening plastic deformation with a single wall casing havinn 
the same total thickness. Three or more wall casings might be desirable in 2 
case* Casing made of multiple wall needs good friction between the waB to resist 
external pressure. Known friction enhancing techniques such as surface stamping. 

tre r* nl « «*ing are desirable to offer adequate external pressure 
capability when open. Also the circumference of the external wall can be made slightiv 
smaller than the previous one to offer adequate fretting of the wall when casing is 

in R^STn 15 ri 1 * "f* °" * ^ 87 m ,9) WhJle m ^configuration shown 
m Figure 20. Reel 87 is a large member capable of holding up to 5000 feet of casing 
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15 which has a 5-1/2 inch external diameter when exoanded to * a ■ , 

u^d°Lr i8urc , 18 i,,u$trates corru8ations " «t3f£ 

upper and lower end portions 15c, 15a (Fi<r S IB im Ku . »k - 
operation. The upper and bw end ponZls^islH g ^yZ7S 
• although corrugated. The straight upper and lower end portion* iTlLZ^ 
few feet >n length and are not wound on reel 87 during transoortationTom 
manufacturing plant to the well site 8 trans P ortatl0,, frora *e 

21, is less than the inner diameter of cased section 1 1 iTia i a\ ru • ^! 
of casing intermediate portion 15b 2 K£ flaL^ ZZIi^ 

Sr 20 ,r ^ ^ thc inner diamttcr * ^ S " IS:; 

folding rollers 89. a gripping and pushing mechanism 91 i, empj3 The fok) n C 
mechamsms^ It grips casing 15 without deformation, pulls it from reel 87 and^Thef 

t^Z^ 0 ? C h0rSesh0e ^ 2 '. resist, tlJcompSon 

applied by gnppmg and pushing mechanism 91 while being pushed into the well 

During installation, casing 15 will be uncoiled from reel 87 and wished h„ 

s^oTlT Tht ^ W r" Umil ™ Sb0e 19 is cJose » t^ttonTof opt lie 
of^onion "f^- C8S,n8 15 Wi " be previous, y ^««ed so that the uJperVnd 
of portion 15c extends into cased section 11 (Fig. IB) overlaDoins iuL, 
substantial length. Valve, 77. 79 are closed and valve 75 (Fig. SbJSi Zem 

vZi rdTJn^i^ 92 ^ 8 9) d ° Wn ^ k 65 P tiXhTpTn 
valve 75 and down cement slurry tubing 27. As shown by the arrows in Figure ID 

sr down * 20 Md fl ™ up 4,16 ™^»°< 

vohim 6 ^5!f! d V< ? h " De °S CCment **" * pumpcd bascd 00 40 esti "»* of the total 
volume of the annulus as rf casing 15 had already been opened to the cylindrical 

Because of the collapsed rounded or horseshxiewniigurationVf cS 

£S£* e P ° rt,0n ' 5b > a r ch ^ter annulus volume initial^?! be pre 2 

^ P ° rti0n l5bl 35 Sh0wn m 9 - fac ^8 circuS' 
Ccinsequentry. innially, cement 92 will normally not completely fill the annulus to the 

fluid, or returns. will flow up the conugations 1 7 of the casing upper end section 15c 
into the armuhu surrounding running tool 55 flow by porToO The reTumTflow ud 
ar^thefo^g packers 71 and around the annu^rrounding run^slg 72 

K^ ^Z thojakulated volume of cement shiny, a selected volume of 

flushing fluid will be pumped down cement slurry tubing 27. The volume is selected to 
be just the amount needed to push cement slurry from conduit 72, tubing 27 and 
songer 21 mto the open borehole, but substantially no more. The valve 75 is men 
closed and valve 77 is open. Drilling fluid is pumped down conduit 72. which flows 
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5 space in sleeve 48 upward ZTp^AslZ^ZZ^ 43 fr ° m the 
with Figure 8A. Once in coma* with flange f^LZZ^ "ft lD 

begins to push the opening too. 3. upward JtolSZ^TZ*"? 
stationary. Due to the engagement of balls 43 with h„T?o T ■' rcma,n 
portion 15a, balls 43 arefofci io l^Z^t^ T» J"" < " d 
io 17a ou^rd to first remove corrugation^ of L^ a L ! ^ 

mtermechate portion 1 5b. 8 1 5a 4,1(1 °P cn tne 

After a short distance, all of the balk 41 u/in k- 
body 39. as shown in Figure 8A UpnTr «L !l Jn en8a6Cment «>nic»l 
intermediate portion 15b Balls 43 win ZJ?i ! m ° Vt UpWard into «"* 

casmg expansion process, the annulus surrounding casing mediate nnrZ . <! 
decreases, pushing cement slurry 92 upward, and r£u^ ^EJSd tHln 2 

SorofT 66 " C ° mi r i0nS 17 ° fCasin « "PP- end portioT 5cI7cS 
Some ofthe cement slurry 92 will flow out above running , 00 | 55 tolSr^nroni; 

protrudes a snort dmance into casing upper end portion 15c. shown iSe IB 
72 «, 7 T* 5S be rdeaied torn threads 57 by letting Sg strfna 

29 w,ll sp^aJ slightly along their lengths to accommodateti^mprisir S 
dovmward movement of inner body 59 relative to outer sleeve 56^^°, ejt 

oZ^:^!, t0 ~f ^ 63b Whc « th, occur, an inaS'^ 
of rotation of sleeve 56 occurs relative to inner body 59. This rotation, as illustrate?,, 
Figure 3B, cause, Uuead, 57 to disengage from the thread, SrS^StSSSZ 

»ri£asxrisr **** ,5c Groovcs 58 on ~ ^ 
^^JW&ss.sa?.? fiasco 

, PaCkMS 71 downward ^ casmglTS 

STSl I.L CeW ? Ber 70 k d0Se,y SpaCcd to *• ™« oUmeter of cased Son Tl 
2 lZ J?* ? ""V* ° f "*» ^ "* Po^on 15c. Valve ^is now 
closed and valve 79 open (Fig. 22). Pressurized fluid is supplied with mud miL 80 
trough ninrung string 72. This pressure which will be mum? U £s knWpSuS 

Zt P t5 T th , e < f0r8in 8 Packere 71 » inflate and plastkally deform a^rSnTf 
upper end portion 15c out into a tight gripping and seafing engagement JffSl 
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The fluid pressure is then bled off to allow forjrinjj packers 7 1 to rrtr,w n. 
runmng stnng 72 is lifted to pull up running tool 55. BSSw » £2J?" 
upward along with stinger 21 and ooenino tool 3 1 ? ^ 1. mC)ve 

s of the well and red back on itarSw u^. aMCmb,y ' S pul,ed out 
installation apparatus. Casing hy d ^ c l re ^tlTS " ^ ^ 
shoe and dri„in 8 can resume Jul after. ISrSSS^Sln 

- ~craj,s 

extendi 2 K!^^^^ -j 

is no greater than the waJl thickness of the lower cas*H tw *~ uon 

substantially the loss diam^r « " . cascd scctlon - This reduces 

SL^S duUne f, and de P ,h *- prior art wells. Monodiameter drflfinTaflow! 

While the invention has been shown in only one of its forms it riiould 
apparent to those skilled in the ait that h is not so Omhed. but U suSbfc t^Lt 
changes wrthout departing from the scope of the £S ^^Z 
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Claims 

1 . An apparatus for casing a well, the improvement characterized bv the cnmhtW; * 

2. The apparatus according to claim 1 wherein th* rt n*»;«,» 

means for pumpingSS £ K^TeE!!? ^L* * to * tal - 
conical forming hca^iT 0 ^L V rr" 5 ^ (,S) * e 

and the fluid ^Sdo^ie^^S^^^I! <* 5 > Wow * 

acting aoainst tffKmFJT tU ^ 8 (29) *» P* 5 *™ chamber (35) 

awing against the piston (33) to push the opening tool (3 1) upward. 

opong tool bend, the aa»g wil it. u, e ge,^ .^Bn.hfcd Srtg^i. ' "" 
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conical forming head (38). 

s^ B *^ b ,^*~ ** — » f <°<^ 

13. The apparatus according to claim 1. wherein there are- 

a'SgTo^ 
the casingr^ ^ *" ***** * ""^ ^ ,0 *■ ^ * nd I-*- of 
casing inTwS a,UChinS mnn,nS t0 °' l ° 3 < 72 > «" 'owering the 

14. The apparatus according to claim 13. wherein there are 

tool; meMM SeeUrinS ""^ end ° f the ^"8 of tubing (27. 29) to the running 
means to retain the opening tool on the string of tubing; 
the releasable means releasing the running tool (55) from the imner ««4 n r ,u 

15 The apparatus according to claim 1. wherein the weU has an upper cased section 

section ofthe well (11). ' en « a B cn,ent the upper cased 

16. The apparatus according to claim I, wherein the casing comprises at i«« to « 
concentnc sleeves (81, 83) in tight contact with each otnT ' 

I!wi n ' e /^ panitU f aCCOrdin 8 »<> 3, wherein the corrugated casino straight «,H 
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18. The apparatus according to claim 1, wherein there are- 
first and second strings of tubing (27 29) 

eontnined therein ml l.letfy , p «i, f^' *" s^"" »■ «i« 

the casing ton 8 • genesnll, cylindrical lower end porfon (IS,) 

. as 1 ^ - p«£» . ^ (J3) 

nl least one string of tubing (29)- can be made m talinrmiiiieadon 

n»»8 tool (5**2 SSt 0 ^ SZed^* '™™ " 

lowering the naming tool (551 end ,£ L~?J?^! " V™"™ 6 . <»> *> 
°t*d section of the Veil fill |2? 7? POn "" »f *« cesing (15c) in the 

1 9. A method for casing in a wellbore, comprising- 

a reel W*™* ' C ° miDUOUS ^ U,bular OS) and winding the casing onto 

lowering the casing from the reel into the well (Fig. 19) and 
cnfiguS 8 *" "*» ° 5) fr ° m ' he Ration into a cyUndric^ 

20. A method according to claim 19, further comprising- 

b»»«„ ft. cto«d otd jmnio, L teS=» (TO *"""* Ctort " P5) 

lowering die cuing (15) Item ,1* (,„' imo dm welt „d , Jlljd 
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21. A method according to claim 20, further comprising 

lowering the casing (15) from the reel (87) into the well » n H k , ■ 
flattened configuration of the casing; and d bcndl " 8 ,he 

«** Mol m, tZ^T^ *° * < 35 >« "«* «* 
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